A comparison of urinary biomarkers of tobacco and carcinogen exposure in smokers.
Recently, several potential harm reduction strategies, such as reduction in the number of cigarettes smoked and the use of modified cigarette products, have been discussed as possible means by which to reduce tobacco-related disease. To assess any potential reduction in harm by either of these approaches requires an accurate assessment of tobacco toxin exposure. We have recently completed a cigarette reduction study in which smokers were required to reduce the number of cigarettes smoked by 75%. This reduction took place over a 6-week period. We report here the comparison of urinary concentrations of tobacco alkaloid and tobacco carcinogen biomarkers in a subset of these same smokers during a 7-week period prior to any reduction in cigarette consumption. Urine samples were collected at four time points and analyzed for 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanol (NNAL), and its glucuronide, 1-hydroxypyrene, anatabine, free nicotine, total nicotine (free plus glucuronidated), free cotinine, total cotinine (free plus glucuronidated), and total trans-3'-hydroxycotinine (free plus glucuronidated). Anatabine is a minor alkaloid that may be useful in assessing tobacco exposure in individuals using nicotine replacement therapies. Urinary anatabine levels were well correlated (P < 0.0001) with both free and total nicotine (r = 0.753 and 0.773, respectively). Anatabine levels were also correlated with free cotinine (r = 0.465; P < 0.001), total cotinine (r = 0.514; P < 0.001), and total NNAL (r = 0.633; P < 0.001). These data support the role of anatabine as a biomarker of tobacco exposure. 1-Hydroxypyrene is a biomarker of polycyclic aromatic hydrocarbon exposure, but unlike NNAL it is not tobacco specific. Whereas urinary concentrations of 1-hydroxypyrene were consistent across the four visits, the levels were not correlated with NNAL, anatabine, nicotine, or any nicotine metabolites.